O-Methylheptaphylline (1), together with capnolactone (2), were isolated from Clausena suffruticosa. The structure of 1 was established unambiguously by a series of 1D and 2D-NMR analyses. The cytotoxic activity of 1 and 2 was determined against brine shrimp nauplii and the LC 50 values recorded were 0.56 μg/mL and 7.94 μg/mL, respectively.
The air-dried and ground bark of C. suffruticosa was macerated with methanol and partitioned with n-hexane, carbon tetrachloride and chloroform. VLC fractionation of the carbon tetrachloride soluble fraction, followed by preparative TLC afforded 1. High-resolution ESI-TOFMS of 1 showed a [M+H] + peak at m/z 294.0584, corresponding to the molecular formula C 19 of a 3-formyl carbazole alkaloid [17] . The spectrum also displayed the presence of two olefinic methyls (δ 1.69, br. s and 1.83, br s), a vinyl proton (δ 5.23, t, J = 6.4 Hz) and a benzylic methylene (δ 3.79, d, J = 6.4 Hz), indicating the presence of a prenyl group in the molecule. The J-modulated 13 C NMR spectrum (100 MHz, CDCl 3 , Table 1 ) revealed an aldehyde (δ C 191.9), a methoxy group at a sterically hindered position (δ C 61.5), two methyls (δ C 18.1 and 25.7), a benzylic methylene (δ C 24.1), six methines, and eight quaternary carbons.The assignment of all carbons and placement of the prenyl, methoxyl and aldehyde groups within the molecule were achieved by 2D experiments, notably HMBC and NOESY.
In the HMBC experiment, the aldehydic proton showed a 2 J correlation to a quaternary carbon at δ 127.9 (C-3), and a 3 J correlation to a methine carbon at 121.1 (C-4; δ H 8.43 from HMQC) and an oxygenated quaternary carbon at 155.9. The latter carbon was also connected to the methoxyl protons by 3 J and assigned as C-2. The vinylic proton of the prenyl side chain revealed 3 J connectivity to methyl carbons (18.1 and 25.7) and a quaternary carbon at 134.0 (C-1). Thus, the prenyl group was linked to the carbazole skeleton at C-1. The ABCD system aromatic protons showed expected 1 H-1 H COSY interaction among themselves (H-6 to H-5 and H-7; H-7 to H-8). In the HMBC, H-6 showed 3 J correlations to a methine at δ 111.2 (C-8) and quaternary carbons at 124.1 (C-4a) and 142.9 (C-8a), while H-8 was connected to C-6 (120.8) and C-5a (123.3). In the NOESY experiment, the aldehyde group showed an interaction with the methoxyl group and H-4. An NOE interaction between H-4 and H-5 was also revealed. On this basis, compound 1 was identified as Omethylheptaphylline. Although the compound was synthesized previously [18] , this is the first report of its isolation as a natural product, as well as the assignment of its high resolution 1 H and 13 C NMR data.
VLC fractionation of the n-hexane soluble fraction followed by preparative TLC led to the isolation of 2, which was identified as capnolactone [6] by direct comparison of its spectral data with reported values.
In the brine shrimp lethality bioassay, the LC 50 values of compounds 1 and 2 were found to be 0.56 μg/mL and 7.94 μg/mL, respectively, whereas the standard, vincristine sulfate, showed a LC 50 value of 0.23 μg/mL. -
Chemical constituents from Clausena suffruticosa Natural Product Communications Vol. 3 (5) 2008 817 Extraction and isolation: A sample (171 g) of the air-dried and ground plant material was macerated with methanol at room temperature for 3 days. A sample (4 g) of the concentrated methanol extract was partitioned by the modified Kupchan partitioning procedure [19] into n-hexane, carbon tetrachloride, chloroform and aqueous soluble fractions, respectively. VLC fractionation of the carbon tetrachloride soluble materials (300 mg) on Si gel was performed using a mobile phase of n-hexane, EtOAc, and MeOH in order of increasing polarities. Preparative TLC (toluene-EtOAc-AcOH = 90:10:1) of the VLC fraction eluted with 10-15% EtOAc in n-hexane afforded 10.2 mg of 1.
The n-hexane soluble portion (3.5 g) was fractionated by VLC over Si gel 60H using n-hexane-EtOAc and EtOAc-MeOH mixtures of increasing polarity. The eluates were combined together on the basis of TLC analysis. Concentration of the VLC fractions eluted with 20-25% EtOAc in n-hexane afforded 2 (16.2 mg) as an amorphous solid. Cytotoxicity screening: For cytotoxicity screening, DMSO solutions of the compounds were applied against Artemia salina for 24 h in a simplified in vivo assay [20] . In this experiment, the compounds were dissolved in DMSO and by serial dilution technique, solutions of varying concentrations, such as 400, 200, 100, 50, 25, 12.5, 6.25, 3.125, 1.563, 0.781 μg/mL were obtained. Then each of these test solutions was added to test tubes containing 10 shrimps in simulated brine water (5 mL). After 24 h, the median lethal concentration (LC 50 ) of the test samples was obtained by a plot of the percentage of shrimps killed against the logarithm of the sample concentration. Vincristine sulfate was used as positive control in this assay to compare the cytotoxicity of the compounds.
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